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(g) Driving belt for stepless speed variation. 

@ A driving belt for stepless speed variatton 
includes an endless metal strip (10) consisting 
of a plurality of first metal strip elements (12) 
laminated together and a second metal strip 
element (14) fomied into a length larger than 
the first metal strip elements, a plurality of 
blocks (16) each provided at a center of an 
upper portion thereof with a groove (18) 
through which the endless belt is fittedly inser- 
ted and having both side surfaces (20) curved in 
a direction of advance of the driving belt and a 
plurality of pins (24) each arranged so as to 
extend across the groove of the block. The 
second metal strip element is fomned into a 
corrugated shape, so that it exhibits elastic 
force and t>oth side surfaces each are formed so 
as to have a center of curvature defined at an 
intermediate position of the depth of the 
groove, so that the blocks adjacent to each 
other may abut against each other near the 
metal strip. 

The belt is capable of travelling smoothly and 
accomplishing power transmission with high 
efficiency. 


0. 


Jouve. 18, me Saint-Denis. 75001 PARIS 


BNSOOCtD: «EP 0510eeOA2J_> 


1 


EP 0 510 990 A2 


2 


This invention relates to a driving belt for contin- 
uous or sleepless speed variation, and more partial* 
larly to a driving belt for stepless speed variation 
which is used for a belt-driven stepless speed change 
gear or the like. 

A known type of driving belt for stepless speed va- 
riatioD is essentially constnicted as shown in Fig. 1 ; 
this conventional driving belt generally includes a 
plurality of endless metal strips 1 00 laminated togeth- 
er and a plurality of plate-like carriers 102. The carri- 
ers 102 each are fomned with a groove 104 through 
which the metal strips 100 are fittedly inserted. Also, 
each of the carriers 102 is provided on one side there- 
of, in the direction of the advance of the belt with a 
projection 106 and on the other side thereof with a re- 
cess 108 in a manner positionally corresponding to 
each other and so as to mate in configuration with 
each other. Further, each of the carriers 102 is formed 
at a lower portion thereof with a tapered surface 110 
so that the lower portion is downwardly tapered. The 
carriers 102 thus formed are so anranged that the pro- 
jections 106 and recesses 108 are alternately fitted In 
order, resulting in being continuously arranged in a 
row on the endless metal strip 100. 

The conventional driving belt constructed as de- 
scribed atwve is so operated that when each of the 
carriers 102 passes through a pulley, opposite surfac- 
es of the carriers adjacent to each other which are 
contacted with each other start to t>e separated from 
each other, so that the fonivard one of the adjacent 
carriers 102 in the direction of advance of the belt is 
pivotally moved about an upper end of the tapered 
surface 1 10 of the rearward earner 102. This causes 
outer peripheral portions of the adjacent carriers 102 
to be separated from each other, resulting in displace- 
ment or deviation occurring in the engagement be- 
tween the opposite projection 106 and recess 108 of 
the adjacent canriers 102 opposite to each other as 
shown in Fig. 1 . so that interference readily occurs be- 
tween the adjacent carriers. Also, this causes some 
slippage to occur between the carriers 102 and the 
metal strips 100, leading to generation of heat and 
wearing due to friction therebetween, so that power 
transmission through the driving belt is significantly 
deteriorated. Although a clearance is provided be- 
tween the metal strip 100 and the groove 1 04 and be- 
tween the projection 106 and the recess 108. if this 
clearance is excessive it Increases backlash of the 
carriers 102, to thereby cause the cam'ers to strike 
against the pulley and to generate noise when they 
pass through the pulley; whereas insufficient clear- 
ance causes the carriers 21 0 to mesh with each other 
also in proximity to the pulley, resulting in a failure in 
rotation of the metal strips 100. Therefore, it is neces- 
sary to manufacture the carriers 102 with extremely 
high accuracy. Also, the clearance becomes in- 
creased with use. which leads to the disadvantage in- 
dicated above. 
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Furthermore, the conventfohal driving belt re- 
quires to provide a clearance sufficient to ensure ro- 
tation of the belt when a number of the carriers 1 02 are 
continuously arranged on the metal strips 100 in a 
5 longitudinal directton of the belt. Unfortunately, in this 
instance, a decrease in rotational speed of the pulley 
causes the clearance which is one-sided during rota- 
tion of the pulley to be varied so as to instantly gen- 
erate backlash of the carriers 102. leading to vibration 
10 of the belt 

The present invention has been made in view of 
the foregoing disadvantage of the prior art 

Accordingly, it is an object of the present inven- 
tion to provide a driving belt for stepless speed varia- 
15 tion which is capable of reducing slippage or skid and 
vibration so as to restrain generation of noise and en- 
sure smooth travelling of the belt 

It is another object of the present invention to pro- 
vide a driving belt for stepless speed variation which 
20 is capable of accomplishing power transmission with 
high efficiency. 

In accordance with the present invention, a driv- 
ing belt for stepless speed variatton Is^provlded. The 
driving belt includes an endless metal strip including 
25 at least one first metal strip element and a second 
metal strip element formed into a length larger than 
the first metel strip element A plurality of the first met- 
al strips may be laminated on one another. The driving 
belt also includes f. plurality of blocks each provided 
30 at a center of an upper portion thereof with a groove 
through whk:h tiie endless belt is fittedly inserted and 
having t>oth surfaces in a direction of advance of the 
driving belt curved and a plurality of pins each ar- 
ranged so as to extend across the groove of the block. 
3S In the preferred emt>odimente of the inventton; the 

second metal strip element is formed into a corrugat- 
ed shape; both surfaces of the block each have a cen- 
ter of curvature defined at an intemiediate position of 
a depth of the groove; both surfaces of the block are 
40 convexly curved; the second metal strip element is ar- 
ranged between the pins and the first metal strip ele- 
ment; and the pins each are Inserted into the block 
through the groove to downwardly press the metal 
strip received in the block. 
45 The invention will be explained by the following 

deteiled description in connection with the accompa- 
nying drawings, wherein: 

Fig. 1 is .a firagnientary sectional view showing 
part of a conventional driving belt for stepless 
so speed variation; 

Fig. 2 is a fragmentery sectional view showing 
part of an embodiment of a driving belt for step- 
less speed variation according to the present in- ' 
vention; 

55 Fig. 3 is an exploded perspective view showing 

the parts of the driving belt of Fig. 2; and 
Fig. 4 is a fragmentary enlarged sectional view 
showing part of the driving belt of Fig. 2 duririg 
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passage through a pulley. 

Now. a driving belt for stepless speed variation 
according to the present invention wOl be described by 
reference to Figs. 2 to 4, in which like reference nu- 
merals designate like parts throughout 

Fig. 2 illustrates an embodiment of a driving belt 
for .stepless speed variation according to the present 
invention. The driving belt includes a metal strip 10 
which comprieses a first metal strip element 1 2 and a 
second metal strip element 14 formed into a length 
larger than the first metal strip element 12. The first 
metal strip element may be formed of a single metal 
strip material. Alternatively, as in the illustrated em- 
bodiment, it may be formed of a plurality of metal strip 
materials laminated on one another. The length of the 
second metal strip element 14 is defined to t>e suffi- 
cient to permit it to be curved into a conrugated shape 
when it is assembled in the belt; this length can be pre- 
viously detennined by calculation. The driving belt of 
the illustrated embodiment also includes a plurality of 
blocks 16. The blocks 16 each are formed at a center 
of an upper portion thereof with a recess or groove 1 8 
In or through which the metal strip 1 0 is fittedly mount- 
ed or inserted. Also, each of the blocks 16 is fonmed 
on both side surfaces thereof in a direction of advance 
of the belt into a curved shape which permits each of 
the side surfaces to be convexly or outwardly project- 
ed at a central portion thereof, as indicated at refer- 
ence numeral 20. The curved surfaces 20 of the block 
1 6 are formed so as to have a center of curvature de- 
fined at an intermediate position of the depth of the 
groove 18. Each of the blocks 16 is also provided at 
the upper portion thereof whtoh is formed with the 
above-described recess 1 8 with through-holes 22 in 
a manner to be aligned with each other through the 
groove 18, so that the through-holes 22 may commu- 
nicate with each other with the groove 18 interposed 
therebetween. In addition, the driving belt of the Illu- 
strated embodiment includes pins 24 each inserted 
into the through-holes 22 of the block 16. The pins 24 
each are fonmed at a lower surface thereof into a 
curved shape as indicated at reference numeral 26. 
The metal strip 10 and blocks 16 may be made of any 
suitable, material conventionally used for such a pur- 
pose. 

Now. the manner of assembling of the driving belt 
of the illustrated embodiment constructed as descri- 
bed above will be described hereinafter. 

First a suitable number of the first metal strip ele- 
ments 1 2 are laminated on each other and the second 
metal strip element 14 fomned into a length longer 
than the elements 12 is provided. Then, one of the 
blocks 1 6 is fitted on the endless metal strip 1 0 fonmed 
of the first metal strip elements 12 and second metal 
strip element 14 in such a manner that a bottom sur- 
face of the groove 18 of the block 16 is abutted against 
a lower surface of the endless metal strip 10. Then, 
one of the pins 24 is inserted into the block 16 via the 


' through-hoies 22 oif the block to downwardly press ah 
upper surface of the second metal strip element 14, 
resulting in the block 1 6 being mounted on the metal 
strip 10. This causes each of the pins 24 arranged so 

5 as to extend across the groove 18 of the block 16. 
More specifically, each of the pins 24 is ananged at 
the upper portion of the groove 1 8 so as to transverse- 
ly extend the groove. Then, another one of the blocks 
16 is provided and fitted on the endless metal strip 10 

10 so that a bottom surface of the groove 1 8 of the block 
1 6 is abutted against the lower surface of the endless 
metal strip 10, and another pin 24 is inserted into the 
block 16 via one of the through-holes 22 of the block 
to press a part of the second metal strip element 14. 

IS Under such conditions, the block 1 6 is forcibly moved 
toward the above-described block 16 already mount- 
ed on the metal strip 10 while holding an end of the 
second metal strip element 14, resulting in the two 
blocks being arranged in proximity to each other. Sub- 

20 sequently, the metal strip 10 is defonmed into an arc- 
uate shape between the two blocks so as to slacken 
the metal strip 1 0. Thereafter, the pin 24 is pushed into 
the other through-hole 22 of the block to mount the 
block 16 on the metal strip 10. 

25 The above-descrit>ed procedure is repeated to 

mount a number of the blocks 16 on the metal strip 10 
without any clearance. The blocks 16 thus mounted 
are continuously arranged on the endless metal strip 
10 while each adjacent two blocks are kept abutted 

30 through the curved side surfaces 20 against each 
other. Further, the second metal strip element 14, as 
descrit>ed above, is curved into a substantially corru- 
gated shape which permits it to exhibit elastic force 
acting on the blocks 16. 

35 Now, the manner of operation of the driving belt 

of the illustrated embodiment will be described here- 
inafter with reference to Fig. 4 as well as Figs. 2 and 
3. 

When the blocks 16 lineariy travelling approach a 

40 pulley (not shown), they start to incline. The blocks 16 
adjacent to each other are abutted against each other 
through the curved side surface 20 of the adjacent 
blocks 1 6 opposite to each other in the direction of ad- 
vance of the belt and such abutment between the 

45 blocks 1 6 is carried out near the metal strip 1 0. so that 
a position on the curved side surfaces at which the 
blocks 16 are abutted against each other is smoothly 
displaced orvaried depending on the arcuation or cur- 
vature of the metal strip 1 0. This permits the blocks 

so adjacent to be abutted against each other in substan- 
tially the same manner as during the linear travelling, 
also when the blocks curvedly travel around the pul- 
ley. Thus, the driving belt of the illustrated embodi- 
ment substantially eliminates generation of slippage 

55 as encountered with the conventional driving belt em- 
ploying the plate-like blocks, to thereby significantly 
reduce loss of energy and generation of friction al 
heat, resulting in improving the efficiency of power 
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transmission. 

Also, the an^ngement of the second metal strip 
element 14 while keeping it into a conugated shape 
penmits it to exhit>it elastic force, so that the blodcs 16 
may be positively con nected to the metal strip 1 0 with- 5 
out a necessity of providing clearance between the 
metal strip 10 and the grooves 18 and forming the 
metal^trip 10 and grooves with high accuracy, result- 
ing in the driving belt being prevented from rolling 
while meandering, as well as from excessively vibrat- io 
ing. This prevents generation of noise, reduces wear- 
ing and damaging of the driving t>elt, and penmits ef- " 
fective and positive power transmission to be quietly 
accomplished and smooth travelling of the belt to be 
ensured, to thereby improve endurance of the belt and is 
pulley. 

Moreover, in the illustrated emtMdiment. the sec- 
ond metal strip 14 of a corrugated shape is stretched 
when the belt passes through the pulley, so that the 
blocks 16 are permitted to constantly abut against 20 
each other wittiout producing any play or backlash 
therebetween, leading to elimination of slippage of the 
blocks during passage of the blocks through or 
around the pulley. 

As can be seen from the foregoing, the driving 25 
beltfor stepless speed variation according to the pres- 
ent invention substantially eliminates slippage and 
rolling of the belt while It meanders as encountered 
with the prior art, to thereby reduce the generation of 
noise and ensure smooth travelling of the belt Also. so 
this minimizes generation of frictional heat and reduc- 
es energy loss to permit power transmission to be ac- 
complished with high efficiency. 

As described above, the conventional driving belt 
causes interference between the canriers to occur dur- 35 
ing passage of the canriers around the pulley. The 
present invention substantially prevents such interfer- 
ence to ensure that power transmission is quietly ac- 
complished and to increase the endurance of the 
parts. 40 

Furthennore, the driving belt of the present inven- 
tion does not fiave parts which require any clearance, 
to thereby be manufactured simply and at low cost 

Moreover, in the present invention, it is never re- 
quired to provide clearance with respect to the longi- 45 
tudinal direction of the metal strip, so as to thereby 
much decrease vibration of the belt 


a center of an upper portion thereof with a groove 
(18) through which said endless belt is fittedly in- 
serted and having both surfaces (20) curved in a 
direction of advance of said driving belt; and 

a plurality of pins (24) each arranged so as 
to extend across said groove of said block. 

2. A driving belt as claimed in Claim 1 , wherein said 
second metal strip element (14) is formed into a 
corrugated shape. 

3. A driving belt as claimed in Claim 1 or 2, wherein 
said both surfaces (20) of said block (16) each 
have a center of curvature defined at an inter- 
mediate position of a depth of said groove (18). 

4. A driving belt as claimed in Claim 1 . 2 or 3. where- 
in said both surfaces (20) of each blocks (16) are 
convexly curved. 

5. A driving belt as claimed in any of Claims 1 to 4. 
wherein said second metal strip element (14) is 
airanged t>etween said pins (24) and saU first 
metal strip element (12). 

6. A driving t>elt as claimed in any of Clainrts 1 to 5, 
characterized in that said pins (24) each are in- 
serted into said block (16) through said groove 
(16) to downwardly press said metal strip (10) re- 
ceived in said block. 


Claims so 

1. A driving belt for stepless speed variation com- 
prising: 

an endless metal strip (10) including at 
least one first metal strip element (1 2) and a sec- 55 
ond metal strip element (14) fonmed into a length 
larger than said first metal strip element; 

a plurality of btocks (16) each provided at 
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